FK506 blocks activation of the intrinsic caspase cascade after optic nerve crush.
Retinal ganglion cells die by apoptosis after optic nerve crush. FK506 has been shown to be neuroprotective in this model but the mechanism(s) by which it exerts these actions remains unknown. We and others have shown that caspase 9 is cleaved in the retina in other injury models and we hypothesized that the neuroprotection observed with FK506 was mediated by interference with caspase 9 activation. The present study examined the cellular localization of caspase 9 cleavage after intraorbital optic nerve crush in rats, the time course of caspase 9 cleavage after optic nerve crush and the ability of orally administered FK506 to block caspase 9 cleavage after optic nerve crush. We show by immunohistochemistry that cleaved caspase 9 is present in retinal ganglion cells (identified by prior backlabelling) after optic nerve crush. Immunoblot analysis showed that caspase 9 cleavage is significantly elevated 5 and 8 days after optic nerve crush. We show that orally administered FK506 reaches the retina and is pharmacologically active in retinal tissue. Furthermore, the oral administration of FK506 5 mg kg(-1) day(-1) blocks the cleavage of caspase 9 at both time points. These data suggest that caspase 9 activation may play an important role in retinal ganglion cell death following optic nerve crush and that the neuroprotection seen with FK506 may be mediated by interfering with the activation of caspase 9.